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YTO TAKOE PAOVNOBOIJIHbI

=  PaAnOBO/IHbI — 3TO 3/1eKTPOMArHUTHbIE KONebaHUs, pacnpoCTpaHstowmecs B
MPOCTPAHCTBE CO CKOPOCTbIO CBeTa (300 000 KM/cek). KCcTaTu cBeT Takxe
OTHOCUTCS K 3/1eKTPOMArHUTHBIM BOJIHAM, YTO U ONpeAensieT X BECbMa CXOXMe
CBOMCTBA (OTpaXeHue, NpesioMIeHNe, 3aTyXaHue 1 T.M.).

= PajnoBO/IHbI NePeHOCAT Yepes NPOCTPAHCTBO SHEPIUIO, U3/TYHAEMYIO
reHepaToOpPOM 3/1eKTPOMarHUTHbIX KonebaHn. A poXAatoTCA OHU MPU U3MEHEHUN
3/1eKTPUYECKOro NOAs, HaNnpuMep, KOrAa Yepes NpoBOAHMK NPOXOANT
nepemMeHHbIN 3/1eKTPUYECKUIM TOK UM KOrAa Yepe3 NPOCTPaHCTBO MPOCKAaKMBAKOT
MCKPbI, T.e. psg 6bICTPO CeayOWUX APYT 3@ APYrOM MMMY/1bCOB TOKA.

=  3Haf, YTO CKOPOCTb ABUXEHNA 3/1EKTPOMArHUTHbIX BOJIH PaBHa CKOPOCTU CBETAQ,
MOXHO OnpeAennTb paccToaHne Mexay ToOYKaMn NPOCTPAHCTBa, rae
aNeKTpuyeckoe (Mam MarHMTHOE) NoJsie HaXoAUTCA B O4MHaKoBOW dase. 3To
PacCTOsIHME HA3bIBAETCH A4/IMHOMU BOJIHbI. [l /IHA BOIHbI (B METpPaX)
paccumTbiBaeTCsA No popmyne:




UTO Takoe paanOBOIHbLI

=  Ewe 0AHNM None3HbIM CBOMCTBOM 3/1eKTPOMArHUTHbIX BOJIH (BMPOYEM, Kak 1 BCAKUX APYTrUX BOJH)
IBNISIETCA UX CNOCOBHOCTL ormbaTh Tena Ha cBoeM NyTu. Ho 3TO BO3MOXHO /IMLLb B TOM C/y4ae,
KOrga pa3mepbl TeNa MeHblUe, YeM A/1IMHa BOJIHbI, MW CPaBHUMbI € HeW. Hanpumep, 4Tobbl
0bHapyXu1Tb caMoeT, A/1IMHA PAANOBOJIHbI IOKATOPa A0/KHA ObITb MEHbLUE ero reoOMeTpUYeCcKmnx
pa3mepoB (MeHee 10 M). Ecau xe Teno 6onblue, 4eM AMHA BOHbI, OHO MOXET OTPa3nTb ee. Ho
MOXET 1 He OTPa3nTb — BCMOMHUTE aMepPUKaAHCKMIM caMonieT-HeBUAMMKY «Stealthy.

=  DHeprus, KOTOPYIO HeCYT 3/1eKTPOMArHUTHbIE BOJIHbI, 3aBUCUT OT MOLLHOCTM reHepaTopa
(U3nyyaTens) u pacCcTossHUA A0 Hero. [10 HayYHOMY 3TO 3BYYMT TaK: MOTOK SHEPruu,
NPUXOASALLUMCA HA eAVNHULY NAOLWAAN, NPSIMO NPOMNOPLUOHANEH MOLLHOCTU U3/Ty4eHUst U 0bpaTHO
NPOMNOPLMOHAaNEH KBaApaTy PAacCTOAHUSA 4,0 U3ayyaTens. 3TO 3HAYUT, YTO AA/IbHOCTb CBA3M
3aBUCUT OT MOLLHOCTM NepesaTymnKka, HO B ropa3zo Ho/bluen CTeneHn OT PacCTOSHUS A0 Hero.

s Hanpmmep, MOTOK SHEPTUU SNIEKTPOMArHMTHOI O U3J1ly4eHUA COJ'IHLI,a Ha NMOBEPXHOCTb 3eman
AOCTUIMa€T 1 KNZ1I0BATTa Ha KBaAPaTHbI METP, a NOTOK SHEPTrnn CpeJHEBOJ/IHOBOU BELLATE/IbHOU
PaaAnoCTaHUMN — BCENO ThbliCAYHbIE N AaXeE MUJIZIMOHHbIE A0/1M1 BATTA HAa KBaAPaTHbIA METP.




PACIMNPEOENEHUE CIEKTPA

PasnoBOHbI (PaANMOYACTOThI), UCNONb3yeMble B PaSUOTEXHUKE, 3aHUMALOT 0baacTb, nam bonee
Hay4YHO — CNeKTp OT 10 000 M (30 KI'y) A0 0.1 MM (3 000 'TLL). DTO TO/ILKO YaCTb OHLWMPHOIO
CNeKTpa 3/71eKTPOMArHUTHbIX BOJIH. 3a pajnoBosiHamu (Mo ybbiBatoLwen AvHe) caesyoT
TenoBble UM MHPpaKpaCHble Ny4uun. Nocae HUX UAET Y3KMIN Y4aCTOK BOJIH BUAMMOIO CBETA,
Aanee — cnekTp yAbTpadroNeTOBbIX, PEHTIEHOBCKMX U FaMMa Jy4Yeln — BCe 3TO
3/1eKTPOMAarH1UTHble KosebaHma 04HON NPUPOAbI, OTIMYAIOLLMECS TOIbKO AJIMHOWN BOJIHbI U,
c/ef0BaTeIbHO, YaCTOTOM.

XoTsi BeCb cnekTp pa3buT Ha 061acTy, FpaHUL bl MeXAY HUMU HaMeudeHbl ycoBHO. ObnacTtu
C/efytoT HEMpPEepPbIBHO OAHA 33 APYrOM, MEPEXOAAT OAHA B APYryto, @ B HEKOTOPbIX Cy4YasX
nepekpbIBalOTCA.

[lnana3oHbl BeCbMa OOLWMPHBI 1, B CBOKO 0Yepesb, Pa3buTbl Ha Y4aCTKK, KyAa BXOAAT Tak
Ha3blBaeMble pajMOBeLLATE/IbHbIE U TENIEBU3MOHHbIE AMAMNA30Hbl, AMANA30Hbl A1 HA3EMHOW U
aBMALMOHHOM, KOCMUYECKOMW M MOPCKOU CBSA3W, 4151 NepeAayn AaHHbIX U MeAULMHbI, ANA
pasnonoKaLmnn u paguoHasuraummn u T.4. Kaxaon paguocnyxbe BblgeseH CBOW y4acToK
AManasoHa nam GUKCMPOBAHHbIE YacTOoTbl.
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KAK PACIPOCTPAHAIOTCA PAONOBOJIHDI

*  PagMOBOHbI N3/1y4alOTCA Yepes aHTeHHY B NPOCTPAHCTBO M PacnpoCTPaHAIOTCA B BUAE SHEPrum
371eKTpOMarHMTHoro noas. M xotsa npupoaa pagrMoBO/H O4MHAKOBA, MX CNOCOBHOCTD K
pPacnpoOCTPAHEHUIO CU/bHO 3aBUCUT OT AJIVHbI BOJTHbI.

= 3emns 4N19 PaAVOBOJIH NPeACTaBASET MPOBOAHMK 31EeKTPUYECTBA (XOTS M HE OYEeHb XOPOLLUM).
MpoxoAasn HaZ NOBEPXHOCTLIO 3eM/1M, PAAMOBOJIHbI MOCTENEHHO 0C/1abeBatoT. 9TO CBA3AHO C TeM,
YTO 3/1eKTPOMArHUTHbIE BOJIHbI BO3OYXAat0T B NOBEPXHOCTM 3€MJIM 3/1EKTPOTOKM, HA YTO U
TPATMUTCA YaCTb SHEPruun. T.e. SHeprus NoraowWwaeTcs 3emaen, npuyem Tem 60/bLue, YeM KOpoye
ANMHA BOIHA (BbilLe YacToTa).

= Kpome TOro, aHeprus Bo/Hbl 0c/1abeBaeT elye U NOTOMY, YTO U3/IyYeHMe PaCcNPOCTPaHAETCA BO BCe
CTOPOHbI MPOCTPAHCTBA U, C1eA0BaTe/IbHO, YeM Aa/iblue OT nepesaTymka HaXo4UTCA NPUEMHMK,
TEeM MeHbllee KOIMYECTBO IHEPrUM NPUXOAUTCA HA eANHULY NAOWAAM U TEM MEHbLLE ee
nonajaeT B aHTEHHY.

= [lepesayn ANMHHOBOIHOBbIX BELLATe/IbHbIX CTAHLMA MOXHO NPUHUMATb HA PACCTOSHUN A0
HEeCKONbKUX ThICY KMJIOMETPOB, MPUYEM YPOBEHb CUFHAIA YMEHbLLAETCS N/1aBHO, 6e3 ckayukos.
CpeaHeBO/IHOBbIE CTAHL MW C/IbILWHBI B NpeAenax TbiCA4YM KMAOMETPOB. HYTO xe KacaeTcst KOPOTKUX
BOJIH, TO UX 3HEPrus pe3ko ybbiBaeT No Mepe yaaneHus oT nepesaTymka. dTUM obbacHsAeTCs TOT
baKT, YTO Ha 3ape pa3BUTUS PAANO A5 CBA3U B OCHOBHOM MPUMEHSINCL BOJIHbI OT 1 0 30 KM.
BosHbI KOpOYe 100 MeTPOB BOOOLLE CUUTANINCE HEMPUTOAHBIMU AN Aa/IbHEN CBA3W.




KAK PACIPOCTPAHAIOTCH

MOHOC®EPA

Ewe B 1902 aHrannckmm matematuk Onmsep Xesucang, (Oliver Heaviside) 1 amepukaHCKMM MHXEHepP-31eKTPUK
ApTyp daBuH KenHennum (Arthur Edwin Kennelly) npaktnyeckn ogHOBpeMeHHO npeackasanu, YTo Hag, 3eMaen
CyLecTByeT MOHM3MPOBAHHbIN C/I0M BO3AYyXa — €CTeCTBEHHOE 3epKasio, OTpaxatoLiee 31eKTPOMarHuTHble
BOJIHbI. DTOT C/10M HblN Ha3BaH MOHOChEPON.

NoHocdepa 3eman gokHa Bblna NO3BOANTL YBENNYUTL Aa/IbHOCTb PACNPOCTPAHEHNS PAJMOBOJIH Ha

PacCTOSIHUS, NPeBbILLALOLME NPSMYIO BUAMMOCTb. DKCMEePUMEHTa/IbHO 3TO NpeAnosioxeHue 6bl10 0Ka3aHo B
1923. PagnoyacToTHbIe MMMYAbChI NepeAaBavCb BEPTUKA/IbHO BBEPX U MPUHUMAINCh BEPHYBLUMECS CUTHAbI.
N3mepeHms BpeMeHM MeXAy NOCbIIKOM M TPUEMOM MMMNY/IbCOB NO3BO/IN/IV OMNPEeAEINTb BbICOTY U KOJIMYECTBO

C/I0€B OTPaXeHus.



OTpasuBWKCL OT MOHOCHEPBI, KOPOTKME BOJIHbI BO3BPALLALOTCS K 3eMe, OCTaBMB Nog cobon coTHM
KWJIOMETPOB «MepTBOM 30HbI». [ponyTellecTBoBaB K MOHOCPepe 1 06paTHO, BO/IHA He
«yCMOKanBaeTCsa», a OTPaXaeTCs OT NOBEPXHOCTM 3eM/IN U BHOBb YCTPeMASETCS K MoHocdhepe, rae
OnATb OTPaXaeTcs U T. 4. Tak, MHOrOKPaTHO OTPaXascCb, PaANOBOJIHA MOXET HECKOJIbKO pas3
060rHyTb 3eMHOWM LWap.

YCTaHOB/IEHO, YTO BbICOTA OTPAXKEHMSA 3aBUCUT B MEPBYIO o4Yepesb OT AJ/IMHbI BO/IHbI. YeM Kopouye
BOJIHA, TeM Ha B0/IbLIEN BLICOTE MPOUCXOAMUT €€ OTPAKEHME U, CIeA0BaTe/IbHO, Hoblue «<MmepTBas
30Ha». Ta 3aBMCMMOCTb BEPHA /INLLIb A/151 KOPOTKOBOJIHOBOM YacTU CnekTpa (MPUMepHO A0 25—30
Mrly). Ana 6onee KOPOTKMX BOSIH MOHOCHEpPA NPO3payHa. BosHbI MPOHM3bIBAOT €e HAaCKBO3b U
YXOASAT B KOCMMYECKOe NPOCTPAHCTBO.

N3 pPUCYHKa BUAHO, YTO OTPa>XXeHUNE 3aBUCUT HE TOZIbKO OT YaCTOTbl, HO 1 OT BpeMeHU CYTOK. 3T0
CBA3aHO C TeM, YTO |/|0Hocc|>epa NOHU3UNPYETCA COJTHEYHBIM U3NTYYEHUEM N C HACTYNJIEHNEM TEMHOTbI
NOCTENEHHO TEPAET CBOKO OTPaXXaTeJ/IbHYHO cnocobHocTb. CTeneHb MOHN3aU NN TaKXe 3aBUCUT OT
COJIHEYHOM dKTUBHOCTU, KOTOPAd MEHAETCA B Te4eHNe roga n ua roda B ro no ceMmmaeTHemy

LMKAY.
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OTpaxaTenbHble Cnou MoHocdepbl M pacnpocTpaHeHne KOPOTKMX BOJH
B 3aBUCMMOCTM OT 4acTOTbl U BPEMEHM CYTOK

MOHOC®EPA

KOPOTKME BOIHbI




=  B03MOXHOCTb HanpaBNEHHOr O M31y4YeHUs BOJIH NO3BOJIAET NOBbICUTb 3G PEKTUBHOCTb CUCTEMBI
cBA3n. CBA3aHO 3TO C TeM, UTO Y3KMM Ny4 obecneymBaeT MeHbLLee paccerBaHNe SHePruu B
NMo6OYHbIX HaNpaB/aEHUAX, YTO NO3BO/ISIET MPUMEHSTb MeHee MOLLHble NepesaTYMKn ANS
AOCTUXEHWUA 3a,aHHOM Aa/IbHOCTY CBSI3W. HanpaB/aeHHOe n3iyyeHme Co34aeT MeHbLle nomex
APYTMM CMCTeMaM CBSI3M, HAaXOASLLMXCS He B CTBOPE /lyya.

= [lpn npueme pagmMoBOIH TakXe MOryT MCNO/Ib30BaTbCA JOCTOMHCTBA HanpaB/IeHHOI O
n3nyyeHus. Hanpumep, MHOrne 3HakoMmbl € NapabonnMyeckMMm CNyTHUKOBBIMU @HTEHHAMMU,
boKycnpyroLwmMMmn n3nyyeHmne CnyTHUKOBOO NepesaTymKka B TOUKY, r4e YCTaHOB/IEH MPUEMHbIN
AaTumK. [pmeHeHne HanpaB/IeHHbIX MPUEMHbIX aHTEHH B PajM0aCcTPOHOMUM NO3BOANIO
CAenaTb MHOXeCTBO GyHAAMEHTaNbHbIX HAYUYHbIX OTKPbITUIA. BO3MOXHOCTb POKYyCMpOBaHNS
BbICOKOYACTOTHbIX PajMOBOJIH 0becneymnia Ux LWIMPOKOE NPUMEHEHME B PaANOI0KaL MK,
pagnopenenHon CBA3M, CMyTHUKOBOM BellaHnKn, becnpoBogHOW nepejave AaHHbIX U T.M.

Heobxo4MMO OTMETUTb, YTO C YMEHbLUEHMEM AINMHBI BOJIHbI BO3PACTAET UX 3aTyXaHWE U NOr/IoWeHNe B
aTMocdepe. B 4aCcTHOCTM Ha pacnpoCTPaHEHME BOJIH KOPOYE 1 CM HAUMHAIOT BAUSATL Tak1e ABNEHNS Kak TyMaH,
Aoxab, 061aka, KOTOpble MOMYT CTaTb CEPbE3HOM MOMEXOM, CUIbHO OFPaHMYMBAOLLEN AA/IbHOCTb CBSA3M.




BbiBOO

= BosHbl pagmoananasoHa obnagatoT
Pa3/IMYHbIMM CBONMCTBAMU PACMPOCTPAHEHMS,
M KaXAbIM Y4ACTOK 3TOr0 4ManNa30oHa
MPUMEHSAETCA TaM, IAe Jydlle BCEro MoryT
ObITb NCNONb30BaHbI €0 MPENMYLLECTBA.




PaboTy BbINOSHUI:

= YyeHunK 11 «A» Knacca
Lllapanos AHTOH




